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HOUSE-SCALE TRIALS OF ALPHAMETHRIN (OMS-3004) 
AGAINST DDT RESISTANT ANOPHELES ACBNITUS IN CENTRAL JAVA 
Barodji' , Damar T.' , Sustriayu N.' , R.F. Shaw2 and G.D. Pradhan2. 
Uji coba racun serangga alphamethrin (OMS-3004) tingkat perurnahan (Stage IV) telah 
dilakukan untuk menanggulangi vektor m a r i a  Anopheles aconitus di desa Kaligading, Kecamatan 
Boja, Jawa Tengah. Alphamethrin 5 0- disemprotkan pada permukaan dinding dengan dosls 
100 mg/m2 dan 200 rng/m2. Penilaiari e7tornolod dilakukan denean cam pengujian hayati kontak 
langsung, kontak tidak langsung dar! ~er~ngta.32.;  An. aconifus d kandang pagl hari. An. aconitus 
penuh darah hasil penangkapan dipelihara selama 24 jam untuk dipp-iha kematiannya. 
Hasil pengujian hayati konta! Iangsurlg menunjukkan R a b a  umur res~du racun serangga 
alphamethrin adalah cukup baik pada prmukaan bambu maupun kavu. Umur msidu pang-efek- 
tip (kematian > 70 %) adalah selama 25 minggu setelah penyemprotan dosis 100 rng;m' dan 
selarna 29 minggu setelah penyemprotan 200 mg/rn2. Efek framigasi racun serangga alphamethrin 
adalah sangat lernah baik pada penyemprotan dosis la) mglm2 maupun pada 200 mg/m2. Kema- 
tian An. aconitus hanya sebesar 2 % pada 4 hari setelah penyemprotan dosis 100 mg/m2 dan 4 % 
pada 4 hari setelah penyemprotan 200 mg/m2. 
INTRODUCTION 
DDT is no longer effective to con- 
trol malaria in some regencies of 
the province of Central Java, because 
of resistance of the vector, Anophe- 
les aconitus to this compound (0' 
Connors and Arwati, 1974). There 
fore, other insecticides are being 
evaluated as alternative to  DDT. 
The insecticide evaluated in 
house-scale trials is alphamethrin 
(OMS-3004) 5 5% wdp. at a dosage 
100 mg/m2 and 200 mg/m? 
The trial was carried out in Kali- 
gading village, subdistrict Boja, Ken- 
Anopheles aconitus is highly resis- 
tant to DDT. (2% mortality only). 
This village is located 32 km south 
west of Semarang at an elevation of 
about 390 m. Since 1979 this area 
was used as stage Y control area for 
other insecticides, having 148 houses 
with a population of 664 and 14 
cattle shelters. 
The monthly mean temperature 
ranged from 23O to 32O C and the 
relative humidity from 61 to 85% 
during the day. 
MATERIAL AND METHOD 
dal regency, Central Java, one of our 
routine trial villages for insecticide Insecticide applications. 
resting known as an area where Alphamethrin 5% wdp. was ap- 
1 Vector Control Research Unit, National Institute of Health Research and Development, Unga- 
ran, Central Java. 
WHO - VBCRU 2 Sub unit Semuang (Resent ad-: R.F. Shar, 2357 Amos orange, Mi- 
fornia 92667 U.S.A.; G.D. Pradhan, KHA 2 - 278 KNB lfihachal Katamandu - 4, Nepal). 
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plied to two houses which have 
cattle shelters inside at  a dosage 
of 100 mg/m2 and in another two 
houses with cattle shelters at  a dosage 
of 200 mg/m2. For each treatment, 
there was one reserved house for ento- 
mological evaluation. The houses and 
cattle shelters were sprayed inside 
to a height of 3 m, including the 
undersides of furniture, shelves and 
other horizontal surface. Outside walls 
were sprayed to the same height when 
protected by roof overhanging I m or 
more, and eaves were sprayed from 
the outsides to height of 3 m. The 
spraying was conducted on 29 Sep- 
tember 1983. 
All spraying was done by expe- 
rienced sprayman, under close super- 
vision, using Hudson ~ - ~ e r t R  com- 
pression sprayers fitted with pressure 
gauges and ~ e e j e t ~  8002 HSSE nozzle 
tips having discharge of 750 ml/min 
at 40 psi. The spraymen wore overalls, 
ankle-length canvas shoes, semi-hard 
hat, surgical masks and uniform. 
Hands and face were washed with 
soap and water after each pump 
charge. 
Entomological evaluation. 
The entomological evaluations on 
house-scale trial were done to  deter- 
mine the duration of the residual 
effect and airborne effect. The eva- 
luations were conducted in the mor- 
ning, fortnightly, consisting of con- 
tact and air bioassay test by stan- 
dard WHO methods (Anonymous, 
1975), using laboratory reared blood 
fed An. aconitus. 
Contact bioassays were carried out 
on wood and bambo surfaces, 5 cones 
with 10 - 1 5  mosquitoes per-cone 
in each sprayed surface exposed for 
30 minutes and 2 cones in each un- 
sprayed surface for the check. 
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In air bioassay test, two cages 
(12 cm3) with 20 - 25 mosquitoes 
per-cage were hung for 4 hours in 
comers of rooms of houses sprayed 
50 cm from the ceiling and walls. 
Similarly, in the control two cages were 
placed in one unsprayed house. 
Mortality counts were made after 
24 hours for both types of bioassays. 
All bioassay results are presented as 
percent mortalities in indivual tests. 
Hand catches of anophelines rest- 
ing in each treated and untreated 
cattle shelter were made 1 5  minutes 
for each hour from 07.00 - 11.00 
and all blood fed An. aconitus held 
for 24 hours before mortality was 
assessed. 
RESULT 
Insecticide applications.- 
The formulation presented no 
mixing problems, no application pro- 
blems and the suspensibility was 
good. There were no toxicological 
problems to  the spraymen, inhabi- 
tants or the domestic animals. 
Entomological evaluations. 
Results of bioassay test for 
all treatment are shown in Table 1 
and Table 2. Mortalities of 70% or 
more on contact bioassay' test were 
maintained for 25 weeks on all sur- 
faces treated with 100 mg/m2 (Tab- 
le 1)  and for about 29 weeks on all 
surfaces treated with 200 mg/m2 
(Table 2). 
Bioassays of the airborne effect 
of alphamethrin showed only 2% 
mortalities at  dosage 100 mg/m2 
and only 4% mortalities a t  dosage 
200 mg/m2 four days after spray- 
ing. 
The result of anophelines collec- 
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Table 1. Percentage mortality of An. aconitus in bioassay test in 
house-scale trial with alphamethrin 5% dosage 100 mg/m2. 
Days after Contact bioassay 1 
spraying Air bioassay 1 
Wood Bamboo 
4 97,2(70) 95,4(63) 2,(50) 
1 8  97,1(68) 96,8(62) 2150) 
3 2 97,1(67) 97,1(68) 
4 6 94,6(71) 98,6(74) Discontinued 
60 90,6(68) 88,0(66) 
7 4 90,6(68) 85,3(64) 
8 8 93,3(70) 70,6(53) 
102 92,0(69) 84,0(63) 
116 96,0(72) 72,0(54) 
130 910(51) 59,6(31) 
144 68,2(43) 70,0(42) 
159 87,8(58) 78,6(48) 
172 79,1(57) 68.8(42) 
186 38,2(71) 76,6(46) 
200 76,0(57) 74,6(56) 
Number of mosquitoes tested in parenthesis. 
Table 2. Percentage mortality of An. aconitus in bioassays teet in 
house -scale trial with alphamethrin 5% dosage 200 mg/m2. 
Days after Contact bioassay 1 
spraying - Air bioassay 1 
Wood Bamboo 
Discontinued 
Number of mosquitoes tested in parenthesis. 
22 Bul. Penelit. Kesehat. 13 (1) : 1985 
BARODJI ET AL. HOUSE-SCALE TRIAL. . . ' 
lkble 3. AN. oconitus fed collected in cattle shelters treatment with 100 mg/m2 
and 200 nlg/m2 aud in unspred~d cattle shelter and percentage morta- 
Lity after h e l m  for 24 h o w .  
Days after 100 mglm 2 200 mglrn2 Cheek 
spraying 
No. Collected Mortality No. Collected Mortality No. Collected Mortality 
4 0 0 
18 0 0 
3 2 0 0 
4 6 0 0 
60 0 016 
7 4 1 011 
&8 15 1/15 
102 13 0113 
116 40 2/40 
150 14 0114 
144 26 0126 
169 6 3 5/63 
172 32 2/32 
186 32 0132 
200 69 0169 
tions in cattle shelters treated with 
100 mg/m2 and 200 mg/m2 (Table 
3) showed that blood fed An. aco- 
nitus appeared about 60 days after 
spraying, while in unsprayed cattle 
shelters they were found in every 
collection. Thereafter the number 
of blood fed An. aconitus increased 
in 100 mg/m2 sprayed houses but low 
densities were found in 200 mg/m2 
sprayed houses. Mortality of blood 
fed An. aconitus after holding for 
24 hours was very low and ranged 
from 0 to 10  7%. 
DISCUSSION AND CONCLUSION 
The result of this trial showed 
that this synthetic pyrethroid com- 
pound, alpharnethrin, has no vapor 
effect, but it has long residual life. 
The residual effectiveness of this 
insecticide (70% mortality or grea- 
ter) were maintained for 25 weeks 
at dosage 100 mg/m2 and for about 
29 weeks at dosage 200 mg/m2 in 
all surfaces sprayed. Past experience 
has shown that any insecticide which 
can be effective against An. aconitus 
must have vapow toxicity effect. 
But this study indicates potential of 
the compound and thb results can be 
expected to be more encouraging 
if stage V trials can be carried out 
with this compound. 
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